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Y. Cohen: SULFUR TRANSFORMATIONS AT THE 
HYDROGEN SULFIDE /OXYGEN INTERFACE IN STRATIFIED 
WATERS AND IN C Y ANOBACTER I AL MATS 


Stratified water bodies allow the development of several 
microbial plates along the water column. The microbial plates develop 
in relation to nutrient availability, light penetration, and the 
distribution of oxygen and sulfide. Sulfide is initially produced in 
the sediment by sulfate reducing bacteria. It diffuses along the 
water column creating a cone of hydrogen sulfide/oxygen interface. In 
the chemocline of Solar Lake doinai) oxygen cind sulfide coexist in a 
0-10 cm l aver that moves up and down during a diurnal cvcie. The 
microbial plate at the? ehemocline is exposed to ox yqen and hydrogen 
sulfide, alternating on a diurnal basis. The cyanobacteria occupying 
the- interface switch from ano^vqenic photosynthesis in the morning to 
oxygenic photosynthesis during the r est of the day. This activity 
i esulir: in a temporal build up of elemental sulfur during the day 
which disappears at night due to bath oxidation to thiosulfate and 
sulfate by thiobacilli, and reduction to hydrogen sultide by 
Derul 1 aro ® q nay sp . and anaer ob i cal 1 y rebp i r ing cvanobac ter i a. 

High dark CQ^ fixation, which can be stimulated by 
sulfide, tleme?ntal sulfur, and thiosulfate in the presence of oxvqen 
or nitrate, is found in the chemocline. Over ^0 percent of the 
primary production in the stratified ooiar Lake occurs under sulfide 
conditions because of the activities of several cyanobacteria, plates 
of Chromat i uv> sp., and Pro ± i rtCu.J; l ori y sp.. These sulfur 
bacteria e.-.ist abovf* the major c vanc-bac t er i al plate of Oscillatoria 
.1 2 v;T>e v ica whic:h is found at the deepest part c T the hypolimmon. 

T km.* relative contribution of ano/vuenic photosynthesis to overall 
primary pioductivity is a function of light penetration to the 
h /dr oqon sul f 1 de/ox ygen i ntor t ace:* 1 dyer . When onl y 1 per cent of 
surface light reaches this> 1 aver , anoxygenic photosynthesis accounts 
for .sib out 5 percent of the overall primary producti vity whereas l f 20 
percent of tne surface light reaches the clvxmocline (the case in Solar 
Lake), ano ; ygeni c photosynthesis accounts for more than 90 percent of 
t he photosyn thot i c carbon d : ox l do assi mi 1 at i on . 


The study of the h> dr ncien sul f i de/ ox v qen interface in sed iment s 
i equi! os the.* use of microelectrodes for pQ~>, pH, pS* 2 "*, pH*, and pCO^. 
these el oc Lrodos, now used in ee /er al l abor ator i es, were introduced to 
microbial oroloqv by W.P. Huv.jbech fit Aarhus University in Denmark. 

■3har p q rad ion is oi all m<* od parameters are observed in microscale 

< the Lop 1-iu mm of the sediment culuirni) . These result from intense 
m cr ob l al activities in this thin photic rone. 

Diurnal fluctuations at the hvuroqon sul f i rie/ox yqon interface m 
sediment are much more pronounced than those of stratified water 
bodies, iuco tiio established gradients in sediment are very steep and 
di f f us 2 on in these dimensions is ver/ fast. Decause of this close 
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proximity, the diurnal fluctuations expose cyanobacteria to sulfide at 
night and sulfate-reducing bacteria to high concentrations of oxygen 
during the day. 

The cyanobacteria cope with exposure to sulfide either by 
carrying out facultative ano>;ygenic photosynthesis or by performing 
oxygenic phot osyn thesi s in the presence of sulfide. When pH« 
electrodes were introduced to the Pmax none, a transient peat of 
ft* was observed upon turruna on the light, possibly* indicating 
photolysis of wa'.er by cyanobacteria under these conditions. 

U.~c 2 1 1 atori 3 1 i ten e 1 2 a wor e ^h own l u pr oduc: e Hv i n a 
t.G^ limited env l r ontnen L under both aerobic and anaerobic 
cundi Lions. 

Gulfate reduction was found to be enhanced in the liqht at the 
surface of the cyanobacteria! mats. Microsulfate reduction 
ineasuremei :t s showed enhanced activity of sulfate reduction even under 
high oxygen concentrations of Gt‘0 8*X> eM. Apparent aerobic 
SO* reduction activity c an b e ex p i a i n ed b y t h e c o— a u c urwn ce of 
fis» . T h c p h y s i o 1 og y o f t h i s> upp dr e.*n t sulfate reduction activity 
is currenll # being studied. 
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